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LOW DENSITY ROD PROGRAM (Kern Cox) 

The role of shred modulus, shred cross section and bed density in 
determining the stiffness or the bulk modulus of a bedi of tobacco is already 
well understood from simple scaling arguments. To understand the more 
complicated effect of the randomness of shred orientation andi shred length 
on' the modulus, we have carried out extensive calculations of the bulk 
modulus of infinite networks of shreds in two dimensions. The bulk modulus 
of different network configurations has been obtained by simulating the 
response of the networks to compression. We have observed a dramatic 
increase in the bulk modulus as the randomness of the shred orientations is 
increased and/or the length of the shreds is increased (at constant mass). 
For the case of completely random orientations the simulation results have 
suggested a simple interpretation of the role of shred length in determining 
the modulus of the bed. This simple interpretation has lead to an 
expression' for the modulus as a function of shred length which agrees 
quantitatively with the results obtained by simulation. This 
interpretation, which should be equally valid in three dimensions, is now 
being usedi to develop an analagous expression for the bulk modulus of three 
dimensional beds of tobacco which can be validated by experiment. 
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